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On a single night in January 2012, 394 379 single adults accounted for 62% of the total number of people experiencing homelessness in the United States, and 239 403 persons in homeless families accounted for the remaining 38%.
1 Although homeless single adults outnumber persons in homeless families, each group represents a significant proportion of the total homeless population, and each possesses unique risk factors as well as pathways into and through the experience of homelessness.
1
Gaps in the understanding of these 2 homeless subpopulations persist, despite improvements in data collection. Although previous studies of homeless families and individuals have identified differences in health, behavioral, and demographic characteristics as well as patterns of homelessness, the extent to which these contrasts indicate the causal factors that contribute to their homelessness remains unclear.
2---4
Several causal models of homelessness have integrated both individual-and communitylevel factors. These models have asserted that homelessness results from a convergence of factors at multiple levels: characteristics and experiences of individuals and households, as well as conditions and forces acting on communities. Community-level studies investigating the relationship between structural factors and community-level variation in total homelessness rates have translated into multidimensional models of homelessness; however, these studies have generally not stratified by household status. 5---7 In this article, we adopt the multidimensional framework for homelessness and assert that the set of predictive variables will differ among household types and among regions. To date, little progress has been made in testing multidimensional models of homelessness separately for subpopulations of families and single adults; few studies have addressed the role that individual-level characteristics and behaviors play in the causal processes of homelessness for both families and single adults relative to community-level factors such as housing costs and unemployment rates. Progress in answering these questions has, up to this point, been stalled by gaps in the available data on homelessness. Studies that have identified differences in family and single-adult homelessness have often focused on individual-level characteristics because data that distinguish between family and single-adult homelessness have been available primarily at the individual or household level.
Studies examining geographic variation in rates of homelessness have often had divergent findings with respect to the community-level factors identified as significant predictors of variation in homelessness across communities. The most consistent set of findings has been a positive relationship between homelessness rates and rental market variables (e.g., median rent, presence of low-cost rental housing; D.W. Early 17 and a third found the violent crime rate to be positively associated with homelessness.
10
A possible explanation for the divergence in results across studies is the lack of differentiation between and separate examination of family and single-adult subpopulations experiencing homelessness. Only 3 studies have distinguished between family and single-adult homelessness
Objectives. We modeled rates of family and single-adult homelessness in the United States in metropolitan and nonmetropolitan regions and as a function of community-level demographic, behavioral, health, economic, and safety net characteristics.
Methods. We entered community-level characteristics and US Department of Housing and Urban Development point-in-time counts for a single night in January 2009 into separate mixed-effects statistical analyses that modeled homelessness rates for 4 subpopulations: families and single adults in metropolitan and nonmetropolitan regions.
Results. Community-level factors accounted for 25% to 50% of the variance in homelessness rates across models. In metropolitan regions, alcohol consumption, social support, and several economic indicators were uniquely associated with family homelessness, and drug use and homicide were uniquely associated with single-adult homelessness. In nonmetropolitan regions, life expectancy, religious adherence, unemployment, and rent burden were uniquely associated with family homelessness, and health care access, crime, several economic indicators, and receipt of Supplemental Security Income were uniquely associated with single-adult homelessness.
Conclusions. Considering homeless families and single adults separately enabled more precise modeling of associations between homelessness rates and community-level characteristics, indicating targets for interventions to reduce homelessness among these subpopulations. (Am J Public Health. Published online ahead of print October 22, 2013: e1-e8. doi:10.2105/AJPH.2013.301619) rates in their outcomes: 2 used data from a single state, and the other used data from a single city. 10, 16, 20 These studies found that economic factors-especially housing market indicators-were more significantly related to family than to single-adult homelessness. A robust literature differentiating family and single-adult homelessness, and using data from a diverse set of jurisdictions, has yet to be developed and does not, at this time, support specific hypotheses. By exploring geographical variation at the national level as a function of demographic, behavioral, public health, economic, and safety net factors, we tested the assertion that the sets of variables predicting rates of family and single-adult homelessness differ. Including both subpopulations in 1 study permits a comparison of factors associated with homelessness among these populations as well as the development of more precise models of homelessness. Furthermore, we conceptualized homelessness as a challenging problem for all communities by exploring such associations in both metropolitan and nonmetropolitan regions.
METHODS
We used the US Department of Housing and Urban Development point-in-time counts of persons experiencing homelessness-in both unsheltered and sheltered situations-on a single night in January 2009 in 447 continuums of care (CoCs) throughout the United States. CoCs are geographical jurisdictions that allow efforts to address homelessness to be organized and administered. CoCs vary in size and composition, and they can consist of single cities, individual counties, several counties, or entire states and range from densely urban to highly rural. Although 54 primarily rural counties were not part of a CoC in 2009, more than 99% of the US population lived within the boundaries of a CoC. CoCs constituted the unit of analysis for this study.
Dependent Variables
We constructed 4 rates of homelessness using the US Department of Housing and Urban Development point-in-time estimates: the number of homeless families per 10 000 families in the (1) general population and (2) population living in poverty, and the number of homeless single adults per 10 000 single adults in the (3) general population and (4) population in poverty. We stratified the homeless outcomes by single adults and families, reflecting strong evidence demonstrating qualitative differences between the 2 populations. 22 
Independent Variables
We collected independent variables at the county or state level from a number of sources related to 3 primary domains that have been associated with homelessness in prior studies: (1) demographic, behavioral, and public health; (2) economic; and (3) safety net. Although the CoC was the unit of analysis for the homelessness dependent variables, CoCs constitute geographies with irregular boundaries; measures of CoC-level characteristics-other than local housing inventory and homelessness rates-are nonexistent. We constructed CoC-level independent variables from county-level measures using a 2-step process and geographic information system software: we superimposed county centroids on a map of CoC boundaries to link with their appropriate CoC and then statistically adjusted county-level measures into CoC-level variables. A full explanation of this methodology is more fully described elsewhere. 35 Because of geographic overlap for some CoCs, a final set of 414 CoCs was available for analysis, which we stratified into metropolitan (n = 274) and nonmetropolitan (n = 140) CoCs using the US Department of Agriculture's Economic Research Service's definitions of rurality. 36 We removed CoCs in the states of Hawaii, New York, and Massachusetts from the homeless families models because of local right-to-shelter statutes that affect counts of homeless families, 37 resulting in a final sample of 245 metropolitan and 124 nonmetropolitan CoCs. For state-level variables, we assigned the same value to all CoCs within a state.
Statistical Analysis
We computed descriptive statistics for all variables and compared their distributions between metropolitan and nonmetropolitan CoCs using the independent-samples t test. In terms of modeling our outcomes, we used a linear mixed-effects modeling approach (i.e., multilevel modeling) with random intercepts for US states to account for clustering (we did not consider data from CoCs located in the same state independent of one another). We conducted a series of statistical models to understand which CoC variables were significantly associated with each of the 4 homelessness outcomes. In addition, we stratified CoCs by metropolitan and nonmetropolitan status and conducted analyses separately for each stratum. We also conducted separate models for clusters of demographic, behavioral, and health; economic; and safety net factors to compare patterns of results between families and single adults as well as across metropolitan and nonmetropolitan regions. We applied *Indicates significant differences between metropolitan and nonmetropolitan CoCs after independent-samples t test; P < .01.
a natural logarithmic transformation to each outcome variable because of their highly skewed nature. We conducted initial variable screening procedures using univariate mixed-effects models. Only variables that were considered to be modifiable (i.e., potentially amenable to change through intervention) and nonredundant with other predictors (r < 0.80) and that had a P value of less than .2 were included in the multivariate models. We removed variables from multivariate models if they were not statistically significant in any of the models tested for metropolitan and nonmetropolitan subgroups separately. Analyses were conducted using the R environment for statistical computing (R Development Core Team, Vienna, Austria).
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RESULTS
Descriptive statistics for all study variables are presented in Table 1 , stratified by metropolitan and nonmetropolitan region. Although rates of family homelessness in the general population were similar between metropolitan and nonmetropolitan regions, rates of homelessness among families in the poverty population as well as among single adults in both general and poverty populations were significantly higher in metropolitan regions (P < .01). Descriptive statistics for predictor variables are presented separately for metropolitan and nonmetropolitan CoCs for each domain.
Modeling Homelessness Rates for Metropolitan Continuums of Care
Demographic, behavioral, and health-related factors. Increased rates of homelessness among families were significantly associated with higher liquor store density, lower rates of first-trimester prenatal care, and increased motor vehicle thefts (Table 2) . Increased rates of homelessness among families living in poverty were associated with higher levels of alcohol consumption, lower rates of single motherhood, and fewer individuals with no social support. These factors accounted for 33% to 41% of the variance in family homelessness outcomes. Rates of single-adult homelessness were elevated in communities with increased rates of drug use, homicide, and motor vehicle theft. Lower rates of drug dependency and single motherhood and higher rates of no prenatal care during the first trimester were associated with higher rates of homelessness among single adults living in poverty. These factors accounted for 47% to 49% of the variance in single-adult homelessness outcomes.
Economic factors. All metropolitan community economic factors included in the models were significantly associated with rates of homelessness among families in both the general and the poverty populations (with the exception of the proportion of renters paying more than 30% of their income in the latter), accounting for 41% and 47% of the variance, respectively ( Table 2 ). Rates of homelessness among single adults were only explained positively and significantly by property values, the proportion of rental housing units, and the percentage of renters paying more than 30% of their income for rent, accounting for 58% (general) and 49% (poverty) of the variance.
Safety net factors. Few metropolitan community safety net variables were significantly associated with rates of homelessness among families, although they accounted for 27% to 39% of the variance (Table 2 ). Both the proportion of households with subsidized housing and nonprofit agencies per capita were positively associated with rates of homelessness among families. Alternatively, 50% to 53% of the variance in the rates of single-adult homelessness was explained by significant and positive associations with the proportion of households with subsidized housing and nonprofit agencies per capita and by a negative association with Medicaid spending.
Modeling Homelessness Rates for Nonmetropolitan Continuums of Care
Demographic, behavioral, and health-related factors. A higher average life expectancy and the proportion of births to single mothers were positively associated with rates of homelessness among families, and an increased rate of religious adherence was negatively associated, accounting for 25% and 32% of the variance in the 2 outcomes, respectively (Table 3) . Increased rates of single-adult homelessness were associated with communities that were not classified as a hospital shortage area and increased motor vehicle thefts; these variables accounted for 54% and 46% of the variance in the 2 outcomes.
Economic factors. Several nonmetropolitan community economic factors were associated with increased rates of homelessness among families, including lower unemployment rates, increased proportions of renters paying more than 30% of their income for rent, and an increased proportion of housing units lacking complete kitchens, accounting for approximately 30% of the variance (Table 3) . However, increased rates of homelessness among single adults were strongly associated with higher property values, lower household incomes, a larger proportion of households paying more than 30% of their income for mortgages, and a greater percentage of housing units lacking complete kitchens, accounting for 54% and 46% of the variance in the outcomes (Table 3) .
Safety net factors. Only 1 safety net factor was associated with increased rates of homelessness among families in nonmetropolitan communities: higher Temporary Assistance for Needy Families expenditures, which accounted for 23% to 35% of the variance in the 2 family outcomes (Table 3 ). Higher Temporary Assistance for Needy Families expenditures were also significantly associated with increased rates of single-adult homelessness, as was a decrease in the percentage of adults receiving Supplemental Security Income, but only for the model including the general population in the denominator of this outcome; these models accounted for 53% and 46%, respectively, of the variance in rates of homelessness among single adults.
DISCUSSION
We explored how rates of homelessness among families and single adults were associated with demographic, behavioral, public health, economic, and safety net factors. Although the observed associations between community predictors and rates of homelessness cannot be presumed to imply causality, results show important differences between the factors that explain variation in homelessness rates for families versus individuals and also demonstrate that housing cost and income were key predictors for both groups. In general, findings using the population in poverty as the denominator for our outcomes were more pronounced than for those using the general population, as expected. Note. CI = confidence interval; CoC = continuum of care. Values represent parameter estimates from multivariate multilevel statistical models, indicating percentage of change in homelessness rates per unit change as indicated after variable name (e.g., per 5% indicates that a 1-unit increase in the predictor variable corresponds to an increase of 5%). *P £ .05. 
Metropolitan Areas
For both families and single adults residing in metropolitan areas, economic factors explained a greater proportion of variance in homelessness rates than did demographic, behavioral, and public health characteristics or safety net measures. The models confirm previous studies' findings that rental housing market factors, particularly housing costs, are the strongest predictors of homelessness, as are measures of household income (D. W. Early and E. O. Olsen, unpublished manuscript, 2001). 7---18 The results of the economic models fit more consistently with findings of research examining individual-level predictors of homelessness rates than do the results of demographic, behavioral, public health, and safety net models, which are more difficult to interpret, stemming in part from the fact that some of the measures may be representative of housed rather than homeless populations. Several results from the demographic, behavioral, and health factors models contradicted findings from investigations including individual-level predictors. For instance, although drug use was positively and significantly associated with rates of single-adult homelessness, drug dependency was negatively associated. Several of these variables were both annual rates and state-level estimates and could represent broad proxies for other social or undetermined constructs. That these contrary findings were not replicated across all models suggests that they may not be robustly associated with homelessness; therefore, further research should replicate or refute these findings. Despite these contrary findings, several predictors that have received little attention in the literature-lack of prenatal health care, crime rates, liquor stores per capita-were significantly associated in this study with rates of homelessness among families and single adults. Although these characteristics were each associated with increased rates of homelessness, they may serve as proxy measures for broader constructs of community deprivation or social disorganization, which have been linked to increased levels of adverse health and social phenomena 39, 40 and which may also occur simultaneously with or as a result of homelessness.
The economic models of homelessness among families and single adults presented here suggest that, although numerous housing market factors are related to family homelessness rates-including housing costs and income, housing tenure, and housing qualitysingle-adult homelessness is related more simply to housing costs (i.e., the ratio of rent to income or property value) and the presence of rental housing in the housing market.
Finally, the models including safety net measures were the poorest predictors of homelessness rates. Results from these models contradicted previous research that identified housing subsidies as 1 of the most consistent protective factors against homelessness at the individual level; we found a positive association with homelessness. Such a discrepancy highlights the difficulty in measuring the impact of safety net programs at the community level. In this case, these measures likely reflect the allocation of housing subsidies based on federal needs-based formulas. Interestingly, higher Medicaid spending per capita had a protective effect for single adults, indicating a key strategy for reducing homelessness at the community level.
Nonmetropolitan Areas
The importance of housing costs and income as positive and negative predictors of homelessness is further confirmed by the results of economic models of homelessness rates in nonmetropolitan areas. Additionally, the models for nonmetropolitan areas identified 2 unique findings. First, unemployment was a significant, but negative, predictor of homelessness among families in nonmetropolitan areas. This finding seems counter to the expectation that financial distress and housing loss may follow loss of employment; however, it may result from the link between the vitality of job and housing markets. Because housing is cheaper and more easily accessible in areas in which there are few jobs to move to, homelessness may be less prevalent in those nonmetropolitan areas. Second, the rate of Supplemental Security Income receipt is negatively associated with homelessness among single adults in the general population and not significant among the population in poverty, suggesting that success of the Supplemental Security Income program in reaching qualifying single adults may have a protective effect, demonstrating the importance of separate analyses for individuals and families.
Limitations
The primary limitation of this study is the use of community-but not individual-level variables. The results of the study cannot be easily applied to individual-level cases or data. Previous work has conceptualized the intersection of community-and individual-level factors in creating homelessness as a process of social selection 6 or a game of musical chairs 41 occurring in the context of housing scarcity. Although our results do not directly address the question of social selection into homelessness, the results do suggest variables that should be considered in future studies that consider individual-level characteristics.
Other limitations include the use of crosssectional data and the number of state-level variables; the observed associations between these variables and the homeless outcomes should be interpreted cautiously and merit further investigation. In addition, several community-level measures were based on data from household surveys that may not have fully captured the homeless population, and 1 independent variable (religious adherence) was measured during the year after the homeless outcome measures used in this study. However, this variable was included given its close temporal proximity to the homeless outcome measures and because we intended to identify only associations and not causality. Finally, community characteristics identified in our models may not have direct causal relationships with rates of homelessness but may be proxies, such that they indicate social phenomena that are closely tied to experiences of homelessness.
Conclusions
Rates of homelessness among families were most strongly associated with housing adequacy, income, and unemployment and uniquely related to factors such as religious adherence as well as public health characteristics such as births to single mothers, prenatal care, alcohol availability and use, and life expectancy. Rates of homelessness among single adults were also highly related to economic factors, but also to demographic and safety net variables. Factors uniquely related to rates of homelessness among single adults included homicide rates, drug use and dependence, Medicaid spending per capita, and percentage of Supplemental Security Income payees. Considering these 2 homeless subpopulations in separate models enabled the development of more precise models to understand associations with rates of homelessness. Our results confirm previous assertions that housing cost and income are the most important factors in determining community rates of homelessness, supporting the development of policies to prevent and reduce homelessness by addressing shortfalls between income and housing costs. This policy focus should apply to reducing both family and individual homelessness, as indicated by the stratified results. The characteristics associated with rates of homelessness identified in this study could serve as targets for interventions to reduce homelessness among these subpopulations. We found fewer factors to be associated with rates of homelessness among single adults and families in nonmetropolitan regions, suggesting more research is needed to understand factors related to variation in homelessness in rural areas. j
